Assessment of Background Scattering

@8 \Why Care about Snowpack Background Scattering? -- A look at the SnowSAR Data at Trail Valley Creek, Canada, 2012/13

SnowSAR data against LUT Total backscatter vs. SWE Volume backscatter vs. SWE
5/ -5 , . -11 | ! ' -16 . . .
| o o w, <0.49 ) °
Radar o S ol o w, >0.49 1 ° o
> oM 3 B o © )
b> o) ° o - o o) o o .
Mn 10t -8 -13 1 ;
i '3 0 3
o X °5 © &
Air o X A4k 08 °® a 3
2 g = —me®---g_ & °
5 o IS 5 f—a £ =TT P o
U A © Bic-DMRT LUT Sl : oo & ’ | 5 o 00 °
Snow @ d %SJ O Canada SnowSAR volume % oo o & 7 . § ol ° ° w, <049
¢ Canada SnowSAR total E -16 o e ? . o ° wy >0.49
-20 ' ' =1 l ' | -26 . . |
) -25 -20 -15 -10 50 100 150 200 250 50 100 150 200 250
Soil volume Ty dB SWE mm SWE mm
7/ . o o -
¢ Background scattering affects more «* Classification of backscatter through < Subtraction of background
o = 5 exp(-2rsech), )+ o at X- than Ku- band equivalent grain size (represented by scattering further restores the high
= o . =, - : g oy
iy v v % Good volume scattering prediction albedo) improves its sensitivity to SWE sensitivity of backscatter to SWE

through Bicontinuous media / DMRT.

Snow-buried Vegetation Characterization

Soil Moisture, Roughness and Temp. Characterization TLS surface elevation
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Permittivities

. Soil moisture: wet weight, dry weight; Hydro Probe

X Soil roughness:
O Pin board: difficult to clean snow, better done at snow free

condition; ~0.8cm RMS
o  Terrestrial lidar scan: snow free condition; influenced by
small scale surface vegetation; ~2cm RMS

(TLS plots courtesy of FMI)

Organic layer with mosses/ liches

Soil permittivity vs moisture /Surface scattering vs moist@/ backscatter vs SWE \
(Mironov et al. 2009) Incident angle = 40° X band, Incident Angle = 40°, ¢ =(2.78+0.36i)¢,

@A Modeling of Background Scattering from Snow/ Soil Interface
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¢ Method 3: Layered roughness model for the decayed organic layer \

. ’ cl/rms =10, rms = 0.3cm
Moisture: 5%

**  Method 3: snow free + snow on measurements

e Option 1: Take snow free measurements as
background scattering (time series)

O Option 2: From snow free measurements
derive rms (and cl), take €, as a free variable to

be determined in snow on condition; build
conversion table w.r.t. snow density

* Method 1: Polarimetry: volume / surface scattering decomposition

® Option 1: requires fully polarimetry

® Option 2: neglect double bounce term in snow scattering
use only VV and VH

¢ Method 2: Combine Active and Passive
O Snowpack: w and 7; temperature T for passive
O Surface: rms and g,; temperature T, for passive

o  Observables: ax, 0kus Th kur Th ka
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** Require forward modeling with controlled ground
measurements to check the accuracy of each approach




